The hepatic response to Ca2+ is inhibited by Mg2+ and enhanced by phenylephrine or ouabain.
Net hepatic Ca2+ efflux, K+ uptake and glycogen breakdown in response to the alpha 1-adrenergic agonist phenylephrine were studied. Rat livers were perfused with CO2/bicarbonate-buffered solutions containing 10 microM Ca2+ and different amounts of Mg2+. K+-free medium and/or ouabain were used to block (Na+ + K+)-ATPase-dependent K+ uptake. In some experiments a sharp increase in extracellular Ca2+ concentrations was produced by infusing CaCl2 into the medium entering the liver. Perfusion with K+-free medium and ouabain enhanced the phenylephrine-induced Ca2+ efflux and diminished the glycogenolytic response, indicating a dissociation of Ca2+ release and glycogenolysis. Exogenous Ca2+ had practically no effect if livers were perfused with regular medium containing 1.2 mM Mg2+. In the presence of phenylephrine and if extracellular Mg2+ concentrations were lowered by omitting Mg2+ from the medium or by preperfusion with EGTA, exogenous Ca2+ was glycogenolytically effective and also produced a transient K+ uptake. Increased extracellular concentrations of Mg2+ inhibited the effects of exogenous Ca2+. In the presence of phenylephrine, higher concentrations of Mg2+ were needed than in the absence of alpha 1-adrenergic agonist to achieve a similar degree of inhibition. In one respect ouabain effects were comparable to those of phenylephrine: the glycoside also increased the metabolic response to exogenous Ca2+ and diminished the sensitivity towards Mg2+. Phenylephrine and ouabain may both enhance the permeability of plasma membranes for Ca2+.